RhoA activation by hypoxia in pulmonary arterial smooth muscle cells is age and site specific.
Hypoxia induces vasoconstriction of pulmonary arteries through contraction of smooth muscle cells (SMCs). The GTPase RhoA regulates smooth muscle contractility and actin cytoskeletal remodeling through the Rho-associated kinase (ROCK). We previously found that the postnatal fall in pulmonary vascular resistance was associated with actin cytoskeletal remodeling in porcine pulmonary arterial SMCs (PASMCs) in vivo. Here, we investigated the effects of acute and chronic hypoxia on the morphology and RhoA activity of PASMCs from fetal and neonatal piglets. Acute hypoxia enhanced actin stress fiber formation and RhoA activity in both inner and outer medial PASMCs from the fetus but only in the inner medial PASMCs from normal 3-day-old piglets. The increased stress fiber formation was dependent on Rho and ROCK. In outer medial PASMCs from 14-day-old animals, acute hypoxia decreased RhoA activity. Interestingly, outer medial PASMCs from animals exposed to chronic hypoxia had fewer stress fibers associated with a lower basal RhoA activity. Treatment of PASMCs from normal 3-day-old piglets with Rho or ROCK inhibitors for 24 hours induced a similar morphology. Rac activity was not altered by either acute or chronic hypoxia. These data show that acute hypoxia induces RhoA activation only in PASMCs from young animals, whereas chronic hypoxia selectively downregulates RhoA activity in outer medial PASMCs leading to an altered phenotype.